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Wklv sdshu dgguhvvhv wkh lvvxh ri krz uhjxodwru| frqvwudlqwv di0
ihfw ￿up*v lqyhvwphqw fkrlfhv zkhq wkh ￿up kdv wkh rswlrq wr ghod|
lqyhvwphqw1 Wkh USL ￿ { uxoh lv frpsduhg wr d sur￿w vkdulqj uxoh/
zklfk lqfuhdvhv wkh { idfwru lq fdvh sur￿wv jr eh|rqg d jlyhq ohyho1 Lw
lv vkrzq wkdw wkhvh uxohv duh lghqwlfdo lq wkhlu lpsdfw rq lqyhvwphqw
fkrlfhv/ lq wkdw wkh fkdqjh lq wkh rswlrq ydoxh h{dfwo| frpshqvdwhv
wkh fkdqjh lq wkh ￿gluhfw￿ sur￿wdelolw| ri lqyhvwphqw1 Wkh uhvxow lv
wkhq dqdo|vhg lq wkh oljkw ri rswlrq wkhru| dqg h{sodlqhg rq wkh edvlv
ri wkh ￿edg qhzv sulqflsoh￿1
MHO Fodvvl￿fdwlrq= O84/ G<5/ J64
Nh|zrugv= uhjxodwlrq/ lqyhvwphqw/ USL0{/ sur￿w vkdulqj1
￿Zh zrxog olnh wr wkdqn Jldfrpr Fdo}rodul/ Yhvd Ndqqldlqhq/ Sld Nrvnhqrmd/ Plfkhoh
Pruhwwr dqg sduwlflsdqwv wr vhplqduv dw wkh Xqlyhuvlwlhv ri Erorjqd/ Khovlqnl dqg Sdgryd
dqg dw FHVlir lq Pxqlfk iru frpphqwv rq hduolhu gudiwv1
44 Lqwurgxfwlrq
Wkh olwhudwxuh rq lqyhvwphqw lqfhqwlyhv lq uhjxodwhg lqgxvwulhv whqgv wr lq0
glfdwh krz d sulfh fds vxfk dv wkh e| qrz wudglwlrqdo -U  % surylghv wkh
uhjxodwhg up dssursuldwh lqfhqwlyhv wr lqyhvw1 Wkh lghd lv wkdw wkh uhjx0
odwhg sulfh vkrxog lqfuhdvh dw d udwh htxdo wr wkh glhuhqfh ehwzhhq wkh h{0
shfwhg lq dwlrq udwh +wkh Uhwdlo Sulfh Lqgh{/ -U, dqg dq h{rjhqrxvo| jlyhq
frpsrqhqw +%, zklfk/ urxjko| vshdnlqj/ uhsuhvhqwv wkh h{shfwhg lqfuhdvh ri
surgxfwlylw| wkh up vkrxog dwwdlq1 E| pdnlqj sulfhv lqvhqvlwlyh dw wkh pdu0
jlq wr up*v fkrlfhv/ wkh -U  % uxoh dsshduv wr holplqdwh wkh grzqzdug
eldv dqg wkh skhqrphqrq nqrzq dv xqghulqyhvwphqw1 Dv Ehhvoh| dqg Olw0
wohfklog +4<;<, sxw lw zkhq olvwlqj wkh pdlq dujxphqwv lq idyru ri -U  %/
Ehfdxvh wkh frpsdq| kdv wkh uljkw wr nhhs zkdwhyhu surwv lw fdq hduq
gxulqj wkh vshflhg shulrg +dqg pxvw dovr devrue dq| orvvhv,/ wklv suhvhuyhv
wkh lqfhqwlyh wr surgxfwlyh h!flhqf| dvvrfldwhg zlwk xqfrqvwudlqhg surw
pd{lpl}dwlrq1
Krzhyhu/ zh nqrz iurp wkh XN h{shulhqfh wkdw dq -U% vfkhph whqgv
wr ohdyh wkh up odujh surwv/ vr wkdw vrph dxwkruv4 +dprqj rwkhuv/ Vdsslqj0
wrq dqg Zhlvpdq/ 4<<9> Exuqv hw do1/ 4<<;, kdyh eurxjkw lqwr frqvlghudwlrq
dq dowhuqdwlyh fdoohg volglqj vfdoh +ru/ ohvv fu|swlfdoo|/ surw vkdulqj,1
Dffruglqj wr wklv vfkhph/ lq fdvh wkh up*v surwv jr eh|rqg d suh0vshflhg
ohyho/ wkh % idfwru vkrxog eh dxwrpdwlfdoo| dgmxvwhg xszdugv/ pdnlqj wkh
sulfh0fds pruh vwulqjhqw> wklv uh0glvwulexwhv uhqwv wr wkh frqvxphuv/ pdn0
lqj wkh v|vwhp pruh idlu dqg pruh vxvwdlqdeoh iurp d srolwlfdo ylhzsrlqw1
Wklv sursrvdo kdv ehhq fulwlfl}hg e| vrph dxwkruv +vhh h1j1/ Pd|hu dqg Ylfn0
huv/ 4<<9, zkr 0 dprqj rwkhu wklqjv 0 vwuhvv wkdw li kljkhu lqyhvwphqw vsxuv
dw l j k w h us u l f hf d s /w k h qz hk d y hdg l v 0 l q f h q w l y hw rl q y h v w 1 W k hv x s h u l r u 0
lw| ri wkh -U  % v|vwhp uhodwlyh wr surw vkdulqj uxohv rq wkh jurxqg ri
whfkqlfdo h!flhqf| zdv uhfrjql}hg dovr e| dgyrfdwhv ri surw vkdulqj uxohv
+h1j1/ O|rq/ 4<<9,/ zkr rqo| ghihqg wkh SV v|vwhp rq wkh edvlv ri ryhudoo
doorfdwlyh h!flhqf| +surw vkdulqj w|slfdoo| lqfuhdvhv frqvxphuv vxusoxv,1
Zhlvpdq +4<<6, vkrzv wkdw zkhq sulfh fds uxohv lqfrusrudwh dq hohphqw ri
surw vkdulqj/ sulfh fdsv pd| uhsuhvhqw d zruvhqlqj uhodwlyh wr d sxuh frvw
edvhg uhjxodwlrq +d qrwrulrxvo| lqh!flhqw vhw0xs,1
Zkloh prvw sdshuv lq wkh uhjxodwlrq olwhudwxuh lpsolflwo| frqvlghu ixoo|
uhyhuvleoh lqyhvwphqwv/ zh wdnh d glhuhqw dssurdfk zklfk/ iroorzlqj wkh
prghuq wkhru| ri lqyhvwphqw/ vwuhvvhv krz wkhvh fkrlfhv duh w|slfdoo| luuh0
yhuvleoh51 Wkh frqvhtxhqfh ri luuhyhuvlelolw| lv wkdw wkh ghflvlrq wr lqyhvw
4Wklv sursrvdo/ douhdg| ghedwhg lq wkh XN/ kdv dovr ehfrph srsxodu dprqj vhyhudo
srolf| pdnhuv/ vxfk dv wkh Lwdoldq hohfwulflw| uhjxodwru1
5Dv vwdwhg e| Gl{lw dqg Slqg|fn +4<<7/ s16, ￿Prvw lqyhvwphqw ghflvlrqv vkduh wkuhh
5vkrxog frqvlghu wkh rswlrq ydoxh ri lqyhvwphqw1 Dv dq luuhyhuvleoh fkrlfh
hqwdlov exuqlqj dq rssruwxqlw|/ wkh ydoxh ri zdlwlqj vkrxog eh frqvlghuhg1
Rxu vwxg| vkrzv wkdw frqvlghulqj wklv dvshfw frqvlghudeo| fkdqjhv wkh uho0
dwlyh ghvludelolw| ri wkh diruhphqwlrqhg uhjxodwru| srolflhv1 Zlwk luuhyhuvleoh
lqyhvwphqwv/ zh fdq vkrz wkdw wkh hhfw ri -U% dqg surw vkdulqj rq wkh
lqfhqwlyhv wr lqyhvw pd| zhoo eh lghqwlfdo1 Wkh uhdvrq lv wkdw wkh lqwurgxfwlrq
ri wkh surw fhlolqj lqwr d -U % vfkhph ghfuhdvhv wkh qhw suhvhqw ydoxh ri
wkh lqyhvwphqw/ exw dovr ghfuhdvhv wkh ydoxh ri zdlwlqj +l1h1/ wkh rswlrq ydoxh,
e| h{dfwo| wkh vdph dprxqw1 Wklv lv dq dssolfdwlrq ri wkh edg qhzv sulqfl0
soh +Ehuqdqnh/ 4<;6,/ zklfk lqglfdwhv wkdw/ xqghu lqyhvwphqw luuhyhuvlelolw|/
xqfhuwdlqw| dfwv dv|pphwulfdoo| vlqfh rqo| wkh xqidyrudeoh hyhqwv dhfw wkh
fxuuhqw surshqvlw| wr lqyhvw1 Li/ wkxv/ surw vkdulqj +l1h1/ wkh fkdqjh lq wkh %
idfwru, rffxuv rqo| lq wkh jrrg vwdwh/ lqyhvwphqw ghflvlrqv duh qrw dhfwhg1
Wklv sdshu lv olqnhg wr wzr vwuhdpv ri olwhudwxuh1 Wkh uvw rqh lv wkh
olwhudwxuh rq lqyhvwphqw luuhyhuvlelolw|1 Luuhyhuvlelolw| pd| dulvh iurp cohprq
hhfwv* +vhfrqg0kdqg fdslwdo jrrgv pd| eh lpsrvvleoh wr vhoo,/ dqg iurp
fdslwdo vshflflw| +vhh Gl{lw dqg Slqg|fn/ 4<<7/ dqg Wuljhrujlv/ 4<<9,61W k h
luuhyhuvlelolw| ri fdslwdo h{shqglwxuhv lv hyhq pruh reylrxv lq pdunhwv vxemhfw
wr sulfh uhjxodwlrq/ zklfk duh w|slfdoo| qdwxudo prqrsrolhv> wkh vfduflw| +ru
wrwdo devhqfh, ri upv rshudwlqj lq wkh vdph vhfwru dqg wkh sxeolf frqvwudlqwv
frplqj iurp qdwxuh ri wkh vhuylfh pd| uhsuhvhqw ghflvlyh idfwruv lq wklv uh0
vshfw71 Uhodwlyh wr wklv olwhudwxuh/ zh frqvlghu krz lqyhvwphqw lv dhfwhg
e| glhuhqw uhjxodwru| uxohv/ vkrzlqj krz wkh rswlrq ydoxh ri luuhyhuvleoh
lqyhvwphqwv pdwwhuv lq ghwhuplqlqj wkh rswlpdo uhjxodwru| srolf|1
Wkh vhfrqg vwuhdp ri olwhudwxuh lv wkh rqh rq uhjxodwlrq dqg lqyhvwphqw1
Vlqfh Odrqw dqg Wluroh +4<;9,/ zh nqrz wkdw rswlpdo sulfh vfkhphv hqwdlo d
glvwruwlrq lq upv* fkrlfhv1 Wr wdfnoh wklv sureohp/ wkh uxoh odehoohg -U 
% zdv lqwurgxfhg1 Lq wklv fdvh/ lqyhvwphqw grhv qrw dhfw sulfh/ vr wkdw
wklv uxoh lv vxssrvhg wr kdyh plqlpxp glvwruwlrqdu| hhfwv rq lqyhvwphqw
fkrlfhv1
Ehhvoh| dqg Olwwohfklog +4<;<, vwuhvv wkdw wkh h!flhqf| surshuwlhv ri wklv
lpsruwdqw fkdudfwhulvwlfv/ lqyhvwphqw luuhyhuvlelolw|/ xqfhuwdlqw| dqg wkh delolw| wr fkrrvh
wkh rswlpdo wlplqj ri lqyhvwphqw￿1
6Luuhyhuvlelolw| pd| eh fdxvhg e| lqgxvwu| frpryhphqwv dv zhoo= zkhq d ￿up zdqwv wr
uhvhoo lwv fdslwdo ehfdxvh ri qhjdwlyh pdunhw frqglwlrqv/ exw srwhqwldo ex|huv rshudwlqj lq
wkh vdph lqgxvwu| duh vxemhfw wr wkh vdph frqglwlrqv/ wkh ￿up pd| kdyh wr vhoo wkh fdslwdo
dw d orzhu sulfh wkdq rwkhuzlvh srvvleoh1
7Dq lghd ri wkh hpslulfdo uhohydqfh ri luuhyhuvleoh lqyhvwphqwv lq uhjxodwhg lqgxvwulhv
fdq eh rewdlqhg orrnlqj dw wkh vr fdoohg ￿vwudqghg frvwv￿/ l1h1/ dw wkh ydoxh ri dvvhwv wkdw
iroorzlqj olehudolvdwlrq zloo kdugo| ￿qg d uhpxqhudwlrq/ exw fdqqrw eh vkliwhg wr d gl￿huhqw
surgxfwlyh xvh1 Dffruglqj wr O|rq dqg Pd|r +5333, wkhvh frvwv fdq eh hvwlpdwhg iru wkh
XV hohfwulflw| vhfwru ￿lq wkh qhljkerukrrg ri ’533 eloolrq￿1
6vfkhph pd| eh xqghuplqhg e| wzr dvshfwv1 Wkh uvw rqh lv wkdw wkh % idfwru
lv vxemhfw wr shulrglf uhylhzv +hyhu| 708 |hduv,/ vr wkdw d frvw ghfuhdvh pd|
eh h{sorlwhg e| wkh uhjxodwru wr ghfuhdvh sulfhv lq wkh ixwxuh1 Wkh vhfrqg
idfwru lv wkh ulvn ri h{sursuldwlrq/ zklfk phdqv wkdw/ hyhq ehiruh wkh uhylhz/
wkh uhjxodwru pd| eh whpswhg wr lqwhuyhqh 0 iroorzlqj srolwlfdo suhvvxuh 0 lq
fdvh up*v surwv dsshdu dv h{fhvvlyho| kljk1
Lq rxu sdshu zh frqvlghu wkh rswlrq ydoxh ri dq lqyhvwphqw ri d jlyhq
dprxqw/ wr vhh krz glhuhqw uhjxodwru| vfkhphv dhfw wkh wlplqj ri lqyhvw0
phqw1 Qrwlfh wkdw khuh zh gr qrw lqwurgxfh dq| ri wkhvh hohphqwv lqglfdwhg
e| Ehhvoh| dqg Olwwohfklog +4<;<, dv frxqwhuydlolqj idfwruv/ vr wkdw rqh zrxog
h{shfw -U  % wr hphujh dv wkh pruh ghvludeoh uhjxodwru| uxoh1 Rq wkh
frqwudu|/ rxu pdlq uhvxow lv wkdw/ hyhq lq wkh h{wuhpho| idyrudeoh fdvh zh h{0
dplqh/ surw vkdulqj grhv qrw xqghushuirup wkh sxuhvw yhuvlrq ri -U %18
Wkh sdshu lv rujdql}hg dv iroorzv1 Wkh qh{w vhfwlrq surylghv wkh dqdo|wl0
fdo vhw0xs lq frqwlqxrxv wlph/ vwuhvvlqj krz surw vkdulqj grhv qrw uhgxfh wkh
lqfhqwlyh wr lqyhvw uhodwlyh wr d sxuh sulfh0fds vfkhph zkhq oxps0vxp luuh0
yhuvleoh lqyhvwphqwv duh frqvlghuhg1 Vhfwlrq 6 h{whqgv wkh prgho wr wkh fdvh
ri frvw0uhgxflqj lqyhvwphqwv/ vkrzlqj krz wkh vdph uhvxow iroorzv1 Vhfwlrq
7 frqfoxghv wkh sdshu1
5W k h p r g h o
Lq wklv vhfwlrq zh lqwurgxfh d vlpsoh frqwlqxrxv0wlph lqqlwh krul}rq prgho
ghvfulelqj wkh ehkdylru ri d up1 Wkh pdunhw lv fkdudfwhul}hg e| wkh ghpdqg
ixqfwlrq ^E|'^ERE|/z k h u hR dqg ^ duh sulfh dqg txdqwlw| ri wkh jrrg dw
wlph |1 Surgxfwlrq wdnhv sodfh dw d shu0shulrg frvw jlyhq e|  ' SE|^E|1
Ixuwkhupruh/ lq rughu wr surgxfh wkh up qhhgv wr exlog dq lqiudvwuxfwxuh=
 Dvvxpswlrq 4 +lqyhvwphqw,1 Surgxfwlrq uhtxluhv d rqh0r lqyhvwphqw
ri d jlyhq dprxqw U1
Wklv frxog eh wkh fdvh/ iru lqvwdqfh/ ri dq hqhuj| glvwulexwru wkdw kdv wr
ghflgh zkhwkhu ru qrw wr lqyhvw lq d qhz qhwzrun +hlwkhu d slsholqh ru zluhv,
lq rughu wr vhuyh d wrzq1 D uhohydqw dvshfw ri wklv dvvxpswlrq lv wkdw wkh
dprxqw ri lqyhvwphqwv lv jlyhq1 Dowkrxjk upv riwhq kdyh wkh srvvlelolw| wr
8Wklv uhvxow fdq eh xvhixoo| olqnhg wr vrph uhfhqw uhvxowv ri wkh hpslulfdo olwhudwxuh1
Iru lqvwdqfh/ Fuhz dqg Nohlqgruihu +4<<9, dqg wkh sdshuv wkh| uhylhz vwuhvv krz wkh
suhvxphg vxshulrulw| ri rswlpdo sulfh uxohv grhv qrw hphujh vr fohduo| iurp h{shulhqfhv
lq gl￿huhqw frxqwulhv dqg vhfwruv1 Wkh fodlp wkdw USL ￿ { uxohv ohdg wr pruh h!flhqw
lqyhvwphqw sdwwhuqv wkdq sur￿w uhodwhg uhjxodwru| vfkhphv grhv qrw ￿qg d fohdu hpslulfdo
vxssruw1
7pdujlqdoo| dgmxvw wkh ydoxh ri wkhlu h{shqglwxuhv/ lw lv dovr wuxh wkdw wkh vl}h
ri prvw lqyhvwphqw surmhfwv wkdw xwlolwlhv idfh lv e| dqg odujh ghwhuplqhg e|
wkh vl}h ri wkh duhd wkh| zdqw wr vhuyh1 Exloglqj d qhz hohfwulf olqh frqqhfwlqj
wzr qrghv ri d wudqvplvvlrq v|vwhp wr lpsuryh lwv uholdelolw|/ ru d slsholqh
wr vhoo jdv wr d qhz flw| duh fkrlfhv wkdw hqwdlo dq h{shqglwxuh wkdw fdq rqo|
sduwldoo| eh frqwuroohg e| wkh up1 Wklv w|sh ri pdmru lqyhvwphqwv lv zkdw
zh irfxv rq91
Lq wkhvh fdvhv wkh up lv ohiw zlwk wzr pdmru fkrlfhv= zkhwkhu ru qrw wr
xqghuwdnh wkh lqyhvwphqw/ dqg zkhq wr gr vr1 Wkhuhiruh/ zkloh wkh qrwlrq ri
xqghulqyhvwphqw w|slfdoo| uhihuv wr wkh dprxqw vshqw e| wkh up/ lq wklv
frqwh{w zh zloo wdon ri xqghulqyhvwphqw uhihuulqj wr wkh suredelolw| wkdw d
up lqyhvwv dqg wr wkh gdwh ri wkh lqyhvwphqw/ l1h1 wr wkh suhvhqw h{shfwhg
ydoxh ri wkh lqyhvwphqw1 Wkh dssduhqw glhuhqfh ehwzhhq rxu qrwlrq dqg wkh
xvxdo rqh lv vlpso| gxh wr wkh idfw wkdw zh h{solflwo| prgho xqfhuwdlqw| dqg
wlph1
Li wkh up grhv qrw xqghuwdnh wkh lqyhvwphqw/ lw fdqqrw surgxfh dqg lwv
surw lv }hur1 Li wkh up lqyhvwv/ shu0shulrg surwv duh:
E|'d RE|  SE|o^E| +4,
Wkh up kdv dq lqqlwh wlph krul}rq dqg pd{lpl}hv wkh +glvfrxqwhg, suhvhqw
ydoxh ri ixwxuh h{shfwhg surw1
Ghpdqg lv vwrfkdvwlf/ dqg zh lqwurgxfh wkh iroorzlqj
 Dvvxpswlrq 51 Ghpdqg iroorzv d jhrphwulf Eurzqldq prwlrq
_^E|'k^^E|_| n j^^E|_5^ +5,
zkhuh k^ dqg j^ duh wkh jurzwk udwh dqg yduldqfh sdudphwhu/ uhvshf0
wlyho|1
Frvw iroorzv wkh g|qdplfv jlyhq e|
SE|'Sfe
3￿|
zkhuh wkh sdudphwhu   f fdswxuhv srvvleoh frvw uhgxfwlrqv ryhu wlph1 Sulfh
lv ghwhuplqhg e| wkh uhjxodwru lq d zd| zh zloo ghqh lq wkh qh{w vhfwlrqv1
9Dffruglqj wr Ohdk| +4<<6,/ krzhyhu/ qrwklqj vxevwdqwldo fkdqjhv li zh irfxv rq lqyhvw0
phqw ri hqgrjhqrxv vl}h1 Zh h{soruh wklv lvvxh lq d frpsdqlrq sdshu zkhuh luuhyhuvleoh
txdolw| fkrlfhv ri hqgrjhqrxv vl}h duh frqvlghuhg +Sdqwhjklql dqg Vfdusd/ 5335,1
:Dv zh orrn dw wkh frqvhtxhqfhv ri gl￿huhqw uhjxodwru| vfkhphv rq d ￿up*v ghflvlrqv/
frvwv duh frqvlghuhg nqrzq1 Wkh fkrlfh ri wkh rswlpdo sulfh vkrxog lqvwhdg frqvlghu
dv|pphwulf lqirupdwlrq/ exw wklv lv eh|rqg wkh vfrsh ri wkh fxuuhqw zrun1
8514 Sxuh sulfh fds
Zh zloo uvw dvvxph wkdw sulfh uhjxodwlrq iroorzv wkh wudglwlrqdo sulfh0fds
uxoh nqrzq dv -U  % +Ehhvoh| dqg Olwwohfklog/ 4<;<,1
Ghqlwlrq 4 +Sulfh Fds, Xqghu wkh Sulfh Fds -U  % uxoh/ li wkh up
vwduwv surgxflqj dw wlph |W/ wkh lqlwldo sulfh Rf lv jlyhq/ dqg lwv g|qdplfv lv
ghqhg e| wkh glhuhqfh ehwzhhq wkh lq dwlrq udwh +fkdqjhv lq wkh uhwdlo sulfh
lqgh{/ -U, dqg dq h{rjhqrxv idfwru %=
RE|'Rfe
E-￿U3%￿| +SF,
iru |  |W1
Wkh idfwru % lv olqnhg wr wkh surgxfwlylw| jdlq +frvw uhgxfwlrq, wkdw wkh
uhjxodwru h{shfwv wkh up wr eh fdsdeoh ri dfklhylqj hyhu| |hdu/ exw lv gh0
whuplqhg dw wkh ehjlqqlqj dqg lv wkxv h{rjhqrxv wr wkh up1 Dv douhdg|
vwuhvvhg/ wkh orjlf ri wkh -U% uxoh lv wkdw/ e| pdnlqj sulfhv lqvhqvlwlyh dw
wkh pdujlq wr up*v fkrlfhv/ lw dsshduv wr holplqdwh xqghulqyhvwphqw1 Dovr
qrwlfh wkdw khuh zh dvvxph wkdw sulfh g|qdplfv lv jlyhq ryhu dq lqqlwh krul0
}rq/ vr wkdw fxuuhqw lqyhvwphqwv kdyh qr lpsdfw rq sulfhv hlwkhu lq wkh vkruw0
ru lq wkh orqj0uxq1
Iru vlpsolflw| zh dvvxph wkdw dRE|  SE|o kdv wkh iroorzlqj g|qdplfv;
_dRE|  SE|o
_|
'd RE|  SE|oE-U  % n  +6,
Xvlqj htxdwlrqv +4,/ +6,/ dqg +5,/ dqg dsso|lqj Lw÷*v ohppd zh fdq rewdlq
wkh surwv* g|qdplfv
_E|'kE|_| n jE|_5 +7,
;Wkh dvvxphg g|qdplfv ri ^s+w, ￿ f+w,‘ lv qhfhvvdu| iru rewdlqlqj d forvhg0irup vroxwlrq1
Htxdwlrq +6, lv d vshfldo fdvh ri d pruh jhqhudo irupxodwlrq rewdlqhg e| dvvxplqj wkdw
sulfh dqg frvw hyroyh dffruglqj wr s+w,@s3h+USL￿{,w dqg f+w,@f3h￿￿w
Li zh xvh wkh deryh htxdwlrqv dqg gl￿huhqwldwh ^s+w, ￿ f+w,‘/ zh rewdlq
g^s+w, ￿ f+w,‘
gw
@ i+USL . ￿ ￿ {,^s+w, ￿ f+w,‘.
+USL . ￿ ￿ {,f+w, ￿ ￿ ^s+w, ￿ f+w,‘j
Vhwwlqj i+USL . ￿ ￿ {,f+w, ￿ ￿ ^s+w, ￿ f+w,‘j @3zh rewdlq +6,1 Qrwh wkdw wkh deryh




USL . ￿ ￿ {
￿
9zkhuh k  -U  % n  n k^ lv wkh h{shfwhg jurzwk udwh ri shu0shulrg
surwv dqg j ' j^ lv wkh vwdqgdug ghyldwlrq<1 Jlyhq wkh glylghqg udwh B
+zklfk pxvw eh srvlwlyh lq rughu iru wkh qhw ydoxh ri wkh up wr eh erxqghg,
dqg wkh ulvn0iuhh lqwhuhvw udwh o/ zh pxvw kdyh o  B ' k431 Vroylqj iru wkh
glylghqg udwh zh wkxv rewdlq
BE%'o  -U n %  k^   +8,
Wkh up pxvw vroyh d vwdqgdug rswlpdo vwrsslqj wlph sureohp/ qdpho|
lw pxvw fkrrvh wkh wlplqj ri lqyhvwphqw wr pd{lpl}h wkh h{shfwhg suhvhqw







zkhuh . do ghqrwhv wkh h{shfwdwlrq rshudwru/ T￿￿EE| lv wkh surmhfw ydoxh
xqghu wkh sulfh0fds/ l1h1 wkh QSY ri wkh surmhfw dw wlph w1 Wkh vroxwlrq ri
wkh sureohp/ l1h1 wkh rswlpdo wlph ri lqyhvwphqwv/ zloo eh ghqhg dv |W1
Xvlqj g|qdplf surjudpplqj/ wkh up*v ydoxh T￿￿EE| fdq eh zulwwhq
dv
T￿￿EE| ' E|_| n e
3o_|. dT￿￿EE|n_E|o
H{sdqglqj wkh uljkw0kdqg vlgh dqg xvlqj Lw÷*v ohppd rqh rewdlqv





zkhuh T￿￿￿ ' YT￿￿*YE| dqg T￿￿ ￿￿ ' Y2T￿￿*Y2E|/ uhvshfwlyho|1 Iru
vlpsolflw|/ khuhdiwhu/ zh zloo rplw wkh wlph yduldeoh |1
Wr frpsxwh wkh ydoxh ixqfwlrq/ lw lv dvvxphg wkdw T￿￿Efc%'f c qdpho|
zkhq  lv yhu| vpdoo/ wkh surmhfw lv doprvw zruwkohvv/ dqg wkdw qr vshfxodwlyh
exeeohv h{lvw441 Wkxv/ htxdwlrq +:, kdv wkh iroorzlqj vroxwlrq
T￿￿Ec%' *BE% +;,
<Wkh prgho frxog eh hdvlo| h{whqghg e| dvvxplqj wkdw ^s+w, ￿ f+w,‘ iroorzv d vwrfkdvwlf
surfhvv/ l1h1
g^s+w, ￿ f+w,‘ @ ^s+w, ￿ f+w,‘^+USL . ￿ ￿ {,gw . ￿sfg}sf‘=
Wklv pd| eh wkh fdvh/ iru lqvwdqfh/ li wkh USL lv d udqgrp yduldeoh dqg li whfkqrorj|
vkrfnv pd| wdnh sodfh1
43Dv vkrzq lq Sdqwhjklql dqg Vfdusd +5334, frqvlghulqj vkduhkroghuv* ulvn dyhuvlrq grhv
qrw fkdqjh wkh uhvxow1
44Vhh Gl{lw dqg Slqg|fn +4<<7/ Fk1 8 dqg 9,1




zkhuh  lv d sdudphwhu wr eh ghwhuplqhg/ dqg q￿E% lv wkh srvlwlyh urrw ri
wkh iroorzlqj fkdudfwhulvwlf htxdwlrq45
j2
2
qEq   n Eo  BE%q  o 'f
Wkh rswlpdo lqyhvwphqw wlplqj fdq eh frpsxwhg xvlqj wkh Ydoxh Pdwfklqj
Frqglwlrq +T, dqg wkh Vprrwk Sdvwlqj Frqglwlrq +7,1 Wkh iruphu
frqglwlrq uhtxluhv wkh qhw suhvhqw ydoxh ri wkh surmhfw wr eh htxdo wr wkh
rswlrq ydoxh wr ghihu lqyhvwphqw/ ￿￿Ec%/q d p h o |
T￿￿Ec%  U ' ￿￿Ec% +YPF,
Wkh vhfrqg frqglwlrq uhtxluhv wkh vorshv ri wkh ixqfwlrqv dT￿￿Ec%  Uo dqg
￿￿Ec% wr pdwfk






Frqglwlrqv Tdqg 7 fkdudfwhul}h rswlpdo wlph |W1 Qrwlfh wkdw/ jlyhq
+7,/ wklv ydoxh fdq eh dvvrfldwhg wr d surw ohyho W= zkhqhyhu fxuuhqw surw
uhdfkhv W/w k h u pl q y h v w v 1
Wr vroyh wkh rswlpdo vwrsslqj wlph sureohp/ ohw xv vxevwlwxwh +;, dqg +<,
lqwr wkh T dqg wkh 71 Zh wkxv rewdlq d wzr0htxdwlrq v|vwhp zlwk
wzr xqnqrzqv= wkh wuljjhu srlqw ri c deryh zklfk lqyhvwphqw lv surwdeoh/



































;Wkh rswlrq ydoxh pxowlsoh lq htxdwlrq +43,/
q￿E%￿






















Y% 	 f1 Wklv phdqv wkdw dq lqfuhdvh lq % ghfuhdvhv erwk
wkh h{shfwhg surw T W
￿￿ dqg 0 jlyhq wkh +T, 0 wkh rssruwxqlw| frvw ri
lqyhvwlqj W
￿￿1
Dv vkrzq e| Gl{lw dqg Slqg|fn +4<<7,/ zkr surylgh vrph qxphulfdo vlp0
xodwlrqv/ iru uhdvrqdeoh ydoxhv ri wkh sdudphwhuv/ dq lqfuhdvh lq k udlvhv wkh
wuljjhu srlqw/ vr wkdw
Y￿W
￿￿E%￿
Y% : f/ l1h1/ dq lqfuhdvh lq wkh % idfwru lqfuhdvhv wkh
rswlrq ixqfwlrq pruh wkdq wkh ydoxh ixqfwlrq/ wkhuhe| whqglqj wr srvwsrqh
lqyhvwphqw1





Wklv lpsolhv wkdw kdylqj d -U% uhgxfhv wkh lqfhqwlyh wr lqyhvw1 Wkhuh0
iruh/ wkh -U  % uxoh lv qrw qhxwudo wr lqyhvwphqw ghflvlrqv/ d fodlp e|
Ehhvoh| dqg Olwwohfklog +4<;<,1
Uhpdun 5 Zh fdq odeho wkh deryh uhvxow xqghulqyhvwphqw lq wkdw/ jlyhq
lqlwldo sulfh dqg d glvwulexwlrq ri frvw sdudphwhuv/ wkh suhvhqw h{shfwhg ydoxh
ri lqyhvwphqw lv uhgxfhg ehfdxvh ri wkh Sulfh Fds uxoh1
515 Surw vkdulqj
Wkh -U  % u x o hk d ve h h qf u l w l f l v h gr qw k hj u r x q gw k d wf r v wg h f u h d v h vd u h
riwhq pruh vxevwdqwldo wkdq suhglfwhg/ dqg wklv ohdyhv wkh up prvw ri wkh
lqfuhdvh lq vxusoxv zklfk iroorzv sulydwlvdwlrq1
Wr wdfnoh wklv idluqhvv frqfhuq lq d suhglfwdeoh zd|/ dq dowhuqdwlyh wr
-U  % kdv ehhq sursrvhg/ fdoohg surw vkdulqj471W k l vv f k h p hl vg h  q h g
dv iroorzv=
Ghqlwlrq 5 +Surw vkdulqj, Xqghu wkh Surw Vkdulqj uhjxodwru| phfkd0
qlvp/ wkh -U  % uxoh uhpdlqv lq sodfh dv orqj dv surw uhpdlqv ehorz
47Qrwlfh wkdw rqh frxog dovr kdyh dq lqwhuyhqwlrq uxoh edvhg rq wkh ohyho ri uhyhqxhv
lqvwhdg ri sur￿wv> vhh Vdsslqjwrq dqg Zhlvpdq +4<<9,1






RfeE-￿U3%￿| li E|  h 
RfeE-￿U3%￿￿| li E| : h /z l w k%￿ :%
+SV,
Wkxv/ wkh sulfh ghfuhdvh idfwru uhpdlqv frqvwdqw dv orqj dv surwv duh
frqvlghuhg uhdvrqdeoh1 Zkhq wkh| ehfrph h{fhvvlyh/ wklv phfkdqlvp
uh0glvwulexwhv sduw ri wkh vxusoxv wr wkh frqvxphuv1 Lq wklv vhfwlrq zh dqdo|}h
wklv lvvxh1
Li  	 h  wkh Eurzqldq prwlrq lv wkh vdph dv lq wkh suhylrxv vhfwlrq1
Qrwlfh wkdw lw lv qdwxudo wr dvvxph wkdw wkh h  lv deryh wkh wuljjhu srlqw1
Rwkhuzlvh/ wkh sulfh vfkhph zrxog vwduw iurp d ydoxh ri % douhdg| htxdo
wr %￿1 Wklv zrxog reylrxvo| frqwudglfw wkh ghqlwlrq ri surw vkdulqj/ l1h1
wkh lghd wkdw uhjxodwlrq vwduwv zlwk d jlyhq ydoxh ri %/z k l f kl vp d g hpruh
v w u l q j h q wd wdodwhu vwdjh/ lq fdvh surw jrhv eh|rqg d fhuwdlq ohyho1
Li/ lqvwhdg/  : h / wkh Eurzqldq prwlrq ghvfulelqj wkh uhjxodwhg sd|r
lv49
_'k
￿_| n j_5 +44,
zlwk k￿  -U  %￿ n  n k^ 	k 1L i : h c wkhuhiruh/ wkh glylghqg udwh
lv jlyhq e| htxdolw| o  BE%￿'k￿  bj4￿c zklfk lpsolhv wkh lqhtxdolwlhv
BE%￿ :B E% :B Zkhq d vzlwfk srlqw h  lv lqwurgxfhg/ erwk wkh rswlrq
ixqfwlrq dqg wkh ydoxh ixqfwlrq pxvw eh vroyhg vhsdudwho| iru  	 h  dqg
 : h  Wkhq/ wkh ydoxhv dqg ghulydwlyhv ri wkh ixqfwlrqv duh htxdwhg dw wkh
vzlwfk srlqw 'h  +vhh Gl{lw dqg Slqg|fn/ 4<<7/ ss1 4;904;<,1
Lq rughu wr fkhfn zkhwkhu dq lqyhvwphqw surmhfw lv surwdeoh/ erwk h{0
solflw dqg rssruwxqlw| frvwv pxvw eh wdnhq lqwr dffrxqw1 Wkxv/ lqyhvwphqw
lv surwdeoh li +dqg zkhq, wkh suhvhqw glvfrxqwhg ydoxh ri ixwxuh surwv/ qhw
ri erwk frvwv/ lv srvlwlyh1
Iroorzlqj wkh vdph surfhgxuh dv deryh/ zh vwduw zlwk wkh dqdo|vlv ri wkh
ydoxh ixqfwlrq1 Wkh jhqhudo vroxwlrq lv jlyhq e| wkh vxp ri d shushwxdo uhqw/
zlwk glvfrxqw udwh BE%/ dqg d krprjhqhrxv +h{srqhqwldo, sduw1 Djdlq/ lw lv
48Lq d glvfuhwh0wlph iudphzrun lw zrxog eh vhqvleoh wr lqwurgxfh d ghod| ehwzhhq wkh
revhuydwlrq ri d sur￿w ohyho dqg wkh dgmxvwphqw ri wkh { idfwru1 Lq wklv vhw0xs wklv zrxog
lqwurgxfh d yhu| vxevwdqwldo dqdo|wlfdo frpsolfdwlrq zlwk qr uhohydqw fkdqjh lq wkh uhvxowv1
49Qrwlfh wkdw lw pd| zhoo kdsshq wkdw sur￿w ￿uvw jrhv eh|rqg h ￿/ zkloh dw d odwhu vwdjh
￿ ? h ￿1 Lq wklv fdvh 0 lq olqh zlwk wkh vslulw ri wkh phfkdqlvp dw vwdnh 0 wklv irupxodwlrq
jxdudqwhhv wkdw wkh sulfh fds jrhv edfn wr lwv ruljlqdo ohyho1
43dvvxphg wkdw T￿7Efc%'fdqg wkdw qr vshfxodwlyh exeeohv h{lvw1 Wkxv wkh






BE%￿ n T￿q￿E%￿ li  	 h 
￿
BE%￿￿ n T2q2E%￿￿ li  : h 
+45,
Dv vkrzq lq Sdqwhjklql dqg Vfdusd +5334,/ htxdwlqj wkh wzr frpsrqhqwv
ri +45, dw wkh vzlwfk srlqw 'h  dqg frqvlghulqj wkh 7 rqh rewdlqv
sdudphwhuv T￿ dqg T21 Erwk sdudphwhuv ghshqg rq wkh uhjxodwru| frh!flhqwv
% dqg %￿1 Lq sduwlfxodu/ T￿q￿E%￿ 	 f= wklv uhsuhvhqwv wkh suhvhqw ydoxh ri
ixwxuh surw fkdqjhv gxh wr wkh surw vkdulqj +zkhq  jrhv eh|rqg h 1
T2q2E%￿￿ : f phdvxuhv wkh suhvhqw ydoxh ri wkh ixwxuh lqfuhdvh lq wkh surw
sduwlflsdwlrq zkhq  jrhv ehorz h  +lq idfw Yq2E%￿￿*Y 	 f
Ohw xv qrz wxuq wr wkh rswlrq ydoxh/ ￿7Ec%1L q w k h Efc h  uhjlrq/
frqglwlrq ￿7Efc%'fkrogv/ dqg/ wkhuhiruh/ wkh ydoxh ixqfwlrq kdv wkh
vwdqgdug irup ￿q￿E%￿ Lq wkh Eh c4 uhjlrq/ lqvwhdg/ wkh rswlrq ixqfwlrq
lv jlyhq e| wkh vxp ri ￿q￿E%￿￿ dqg 2q2E%￿￿ +zlwk ￿ dqg 2 wr eh gh0
whuplqhg,1 q￿E%￿ dqg q2E%￿ duh wkh urrwv ri wkh fkdudfwhulvwlf htxdwlrq
j2
2 qEq   nEo BE%￿q o 'f /z l w kq￿E%￿ :  dqg q2E%￿ 	 f4: Wr vxp





￿q￿E%￿ li  	 h 
￿q￿E%￿￿ n 2q2E%￿￿ li  : h 
+46,
E| htxdwlqj wkh ydoxhv dqg wkh ghulydwlyhv ri wkh wzr frpsrqhqwv ri wkh
rswlrq ixqfwlrq dw srlqw 'h c zh fdq frpsxwh ￿ dqg 2 dv ixqfwlrqv ri
￿ Dv vkrzq lq Sdqwhjklql dqg Vfdusd +5334,/ ￿ b ￿ dqg 2 b ￿
Vxevwlwxwlqj htxdwlrqv +46, dqg +45, lqwr wkh Tdqg 7 rqh rewdlqv
wkh wuljjhu srlqw dqg wkh xqnqrzq sdudphwhu ￿ ri wkh rswlrq ixqfwlrq1 Lq
wkh Efc h  uhjlrq/ wkhvh frqglwlrqv ohdg wr wkh iroorzlqj v|vwhp
￿
BE%￿ n T￿
























dqg lw lv hdv| wr dvfhuwdlq wkdw/ jlyhq ghulydwlyh
C￿4+{,
C{ A 3> lqhtxdolw| ￿4+{3, A￿ 4+{,
krogv1
44zklfk |lhogv wkh vdph wuljjhu srlqw dv wkh rqh rewdlqhg xqghu wkh sxuh sulfh0







Wkh htxdolw| ehwzhhq W
￿7E% dqg W
￿￿E% hvwdeolvkhv wkh iroorzlqj=
Sursrvlwlrq 4 +Qhxwudolw| ri surw vkdulqj, Frqvlghu d uhjxodwhg prqrsr0
olvw zklfk kdv wr ghflgh rq dq lqyhvwphqw ri d jlyhq dprxqw1 Zkhq ghpdqg
lv xqfhuwdlq dv prghoohg lq +5, dqg wkh wlplqj ri lqyhvwphqw lv hqgrjhqrxv/
fruuhfwlqj wkh -U % uxoh zlwk d surw vkdulqj hohphqw grhv qrw dhfw wkh
wlplqj ri lqyhvwphqw1
Wkh qhxwudolw| +lqglhuhqfh, uhvxow fdq eh h{sodlqhg dv iroorzv1
Vlqfh wkh wljkwhqlqj ri wkh sulfh fds wdnhv sodfh rqo| lq fdvh ri jrrg
qhzv/ wkh edg qhzv sulqflsoh lpsolhv wkdw/ zkloh surw vkdulqj dfwxdoo|
uhgxfhv wkh up*v uhqwv/ lw grhv qrw lqwhuihuh zlwk lwv ghflvlrq wr lqyhvw uhodwlyh
wr wkh sxuh sulfh0fds uxoh1 Wkhuh duh qr lqyhvwphqw surmhfwv wkdw zloo eh
xqghuwdnhq xqghu rqh uhjlph/ exw qrw xqghu wkh rwkhu1
Dqrwkhu zd| wr orrn dw wkh lvvxh lv wr vwuhvv wkdw surw vkdulqj lv htxly0
dohqw wr htxlw| sduwlflsdwlrq e| wkh frqvxphuv1 Uhfdoo/ lq idfw/ wkdw zkhq
 : h / d jlyhq sduw ri wkh vxusoxv lv uhglvwulexwhg wr wkh frqvxphuv1 Zkhq
lqvwhdg  	 h c frqvxphuv gr qrw vkduh wkh edg uhvxow1 Xvlqj wkh uhdo rswlrq
dssurdfk zh fdq wkxv vd| wkdw wkh surw vkdulqj ghylfh lv htxlydohqw wr d
fdvh zkhuh frqvxphuv duh hqgrzhg zlwk d sxw rswlrq zlwk vwulnh sulfh h /
zulwwhq rq wkh up*v surwv1 Li/ wkhuhiruh/ wkh up*v uhwxuq gursv ehorz h 
+edg uhvxow,/ frqvxphuv vhoo wkhlu htxlw| sduwlflsdwlrq dw }hur sulfh1 Wkhq/
wkh| zloo uh0ex| +dw }hur sulfh, wkhlu sduwlflsdwlrq zkhq wkh up idfhv d jrrg
uhvxow/ qdpho| zkhq  : h 1
Wr foduli| wklv srlqw/ ohw xv frqfhqwudwh rq wkh Efc h  uhjlrq +zlwk W
￿7E% 	
h / dqg uhfdoo htxdwlrqv +46,/ +45, dqg wkh vroxwlrq ri ￿ Wkh qhjdwlyh whup
T￿q￿E%￿ phdvxuhv wkh ydoxh ri wkh frqvxphuv* sxw rswlrq/ zklfk pxvw eh
dgghg wr erwk wkh surmhfw ydoxh dqg wkh rswlrq ixqfwlrq1 Wklv dgglwlrq lv
qhfhvvdu| ehfdxvh/ luuhvshfwlyh ri zkhwkhu wkh up lv zdlwlqj ru surgxflqj/
d zruwk| sxw rswlrq lv rzqhg e| wkh frqvxphuv1 Vlqfh T￿q￿E%￿ hqwhuv erwk














45ixqfwlrqv/ wkh glhuhqfh dT￿7Ec%  ￿7Ec%o lv lqghshqghqw ri wkh vzlwfk
ohyho h c wkhuhe| pdnlqj wkh surw0vkdulqj ghylfh qhxwudo1
Hdv| frpsxwdwlrqv vkrz wkdw/ iru d jlyhq sd|r/ wkh kljkhu wkh vzlwfk
srlqw wkh juhdwhu wkh ydoxh ri T￿ Wklv lpsolhv wkdw Y￿￿
Yh ￿ ' YT￿
Yh ￿ : f +zlwk
T￿ 	 f Wkhuhiruh/ dq lqfuhdvh lq h  udlvhv erwk wkh ydoxh dqg wkh rswlrq
ixqfwlrq e| wkh vdph dprxqw/ dqg ylfh yhuvd1 Ilqdoo|/ qrwh wkdw wkh kljkhu
wkh vzlwfk srlqw h  wkh orzhu wkh sxw rswlrq ydoxh +0T￿q￿E%￿ Ri frxuvh/ iru
h  $4 c surw vkdulqj ydqlvkhv/ dqg wkh sxw rswlrq wxuqv wr eh qlo1
6 Lqfuhphqwdo lqyhvwphqw dqg frvw uhgxfwlrq
Vr idu/ zh kdyh frqvlghuhg lqyhvwphqwv zklfk duh qhfhvvdu| wr surgxfh1 D
vhfrqg fdwhjru| ri lqyhvwphqw lv dw ohdvw dv uhohydqw +dqg dqdo|}hg lq wkh
olwhudwxuh,/ l1h1 frvw0uhgxflqj lqyhvwphqwv1 Lq wklv vhfwlrq zh zdqw wr h{whqg
wkh suhylrxv iudphzrun wr dffrpprgdwh iru wkh odwwhu fdwhjru|/ vkrzlqj krz
wkh vdph uhvxowv iroorz1 Wr wklv hqg/ zh prgli| Dvvxpswlrq 4 lq wkh iroorzlqj
zd|=
 Dvvxpswlrq 4* +lqyhvwphqw,1 Surgxfwlrq uhtxluhv d rqh0r lqyhvw0
phqw ri d jlyhq dprxqw U￿/w k d wl vx q g h u w d n h qd ww l p hf1D wd q |w l p h
diwhu |W  f/ wkh up kdv wkh srvvlelolw| wr lqyhvw d ixuwkhu dprxqw U2/
zklfk uhgxfhv lwv yduldeoh frvw1
W k h u pf d qz d l ww rl q y h v wU2 xqwlo wkh fxuuhqw sd|r lv vx!flhqwo| kljk1
E| lqyhvwlqj U￿/ wkh up uhfhlyhv d shu0shulrg sd|r  dqg dftxluhv dq
+Dphulfdq fdoo, rswlrq wr lqyhvw djdlq1 Zkhq lw xqghuwdnhv lqyhvwphqw U2/
yduldeoh surwv lqfuhdvh1
Wkh frvw uhgxfwlrq fdq eh prghoohg dv d grzqzdug mxps lq rshudwlqj
frvwv1 Iru vlpsolflw| zh dvvxph wkdw wkh diwhu0lqyhvwphqw surw pdujlq
dRE|  S￿E|o iroorzv wkh vdph g|qdplfv dv dRE|  SE|oc qdpho|
E|'d RE|  S





[   iru |:A +4:,
dqg A lv wkh rswlpdo wlph ri lqyhvwphqw U2c wr eh ghwhuplqhg1 Qrwlfh wkdw
+4:, fdswxuhv wkh lghd wkdw wkh vhfrqg lqyhvwphqw uhgxfhv frvwv/ exw d vlplodu
vwru| frxog eh wrog li lqyhvwphqw frqwulexwhv wr h{sdqg uhyhqxhv hyhq ixuwkhu1
46614 Sulfh fds
Ohw xv qrz frpsxwh wkh up*v ydoxh ixqfwlrq1 Uhfdoo htxdwlrq +:,1 Zkhq
lqyhvwphqw U￿ lv xqghuwdnhq/ jlyhq wkh erxqgdu| frqglwlrq T ￿
￿￿Efc%'f c








Qdpho|/ wkh up*v surmhfw lv jlyhq e| wkh shushwxdo uhqw *BE% soxv wkh
whup .￿q￿E%￿c zklfk phdvxuhv wkh ydoxh ri wkh rswlrq wr lqyhvw U21W k x v /
wkh up pd| qg lw surwdeoh wr lqyhvw li wkh qhw suhvhqw ydoxh ri lqyhvwphqw
U￿ lv srvlwlyh/ l1h1 T ￿
￿￿Ec% :U ￿ Wkhuhiruh/ wkh up pd| ghflgh wr hqwhu
wklv pdunhw hyhq li wkh suhvhqw ydoxh ri lwv fxuuhqw surwv lv qhjdwlyh/ l1h1
￿
BE%￿ 	U ￿1
Zkhq wkh up lqyhvwv U2c shu0shulrg surwv mxps xszdug dqg wkh up*v
surmhfw ehfrphv T 2
￿￿Ec%1 Vlqfh/ e| dvvxpswlrq/ wkhuh duh qr exeeohv dqg
frqglwlrq T 2










Jlyhq htxdwlrqv +4;, dqg+4<,/ rqh fdq frpsxwh wkh wuljjhu srlqw deryh zklfk
lqfuhphqwdo lqyhvwphqw lv surwdeoh1 Rq wkh rqh kdqg/ lqyhvwphqw U2 lq0
fuhdvhv surwv1 Rq wkh rwkhu kdqg/ lw hqwdlov wkh orvv ri wkh shushwxdo uhqw
hduqhg zlwk lqyhvwphqw U￿ dqg wkh h{huflvh ri wkh fdoo rswlrq1 Wkxv/ lqyhvw0
phqw lv surwdeoh li wkh up*v surmhfw ydoxh lv dw ohdvw htxdo wr wkh vxp ri wkh
h{solflw frvw U2 dqg wkh rssruwxqlw| frvw T ￿
￿￿Ec% Lq wklv fdvh/ wkhuhiruh/










zkhuh wkh wuljjhu srlqw W￿
￿￿ dqg sdudphwhu .￿ duh wkh xqnqrzqv1 Vroylqj
















C￿ A 3> qdpho| wkh juhdwhu wkh lqfuhdvh lq sur￿wdelolw|/ wkh pruh ydoxdeoh
wkh rswlrq wr uhgxfh frvwv lv1
47615 Surw vkdulqj
Ohw xv qrz wxuq wr wkh Surw Vkdulqj uxoh1 Li  	 h  wkh Eurzqldq prwlrq lv
wkh vdph dv lq wkh suhylrxv vhfwlrq1 Lq wkh Efc h  uhjlrq/ wkh up*v surmhfw lv
jlyhq e| wkh shushwxdo uhqw *BE% soxv d whup 8￿q￿E%￿c zklfk phdvxuhv wkh
ydoxh ri wkh rswlrq wr uhgxfh frvwv1 Lq wkh Eh c4 uhjlrq/ wkh ydoxh ixqfwlrq
kdv wkh jhqhudo irup/ qdpho| lw lv jlyhq e| wkh vxp ri C￿q￿E%￿￿ dqg C2q2E%￿￿








BE%￿ n 8￿q￿E%￿ li  	 h 
￿
BE%￿ n C￿q￿E%￿￿ n C2q2E%￿￿ li  : h 
+54,
E| htxdwlqj wkh ydoxhv dqg wkh ghulydwlyhv ri wkh wzr frpsrqhqwv ri wkh
rswlrq ixqfwlrq dw srlqw 'h c zh fdq frpsxwh C￿ dqg C21L wl vs r v v l e o h
wr vkrz wkdw C￿ b 8￿ dqg C2 b 8￿
Ohw xv qrz wxuq wr wkh ydoxh ixqfwlrq diwhu lqyhvwlqj U2 Wkh jhqhudo vr0
oxwlrq ri wkh ydoxh ixqfwlrq lv jlyhq e| wkh vxp ri d shushwxdo uhqw/ zlwk
glvfrxqw udwh BE%/ dqg d krprjhqhrxv +h{srqhqwldo, sduw1 Djdlq/ wr frp0
sxwh wkh ydoxh ixqfwlrq/ lw lv dvvxphg wkdw T 2
￿7Efc%'f+qdpho| zkhq  lv
yhu| vpdoo/ wkh surmhfw lv doprvw zruwkohvv, dqg wkdw qr vshfxodwlyh exeeohv








BE%￿ n u￿q￿E%￿ li  	 h 
[￿
BE%￿￿ n u2q2E%￿￿ li  : h 
+55,
Dv vkrzq lq Sdqwhjklql dqg Vfdusd +5334,/ u￿ '[ T￿ 	 f dqg u2 '[ T2 : f1
Vxevwlwxwlqj htxdwlrqv +54, dqg +55, lqwr wkh T dqg 7 rqh rewdlqv
wkh wuljjhu srlqw dqg wkh xqnqrzq sdudphwhu 8￿1L qw k hEfc h  uhjlrq/ wkhvh
frqglwlrqv ohdg wr wkh iroorzlqj v|vwhp
[￿
BE%￿ n u￿q￿E%￿  U2 ' ￿
BE%￿ n 8￿q￿E%￿
[


















W k l vf d qe hv x p p d u l } h gl qw k hi r o o r z l q jz d | =
Sursrvlwlrq 5 +Qhxwudolw| ri surw vkdulqj rq frvw0uhgxflqj lqyhvwphqw,
Frqvlghu d uhjxodwhg prqrsrolvw zklfk kdv wr ghflgh rq d frvw0uhgxflqj lq0
yhvwphqw ri d jlyhq dprxqw1 Zkhq ghpdqg lv xqfhuwdlq dv prghoohg lq
+5, dqg wkh wlplqj ri frvw0uhgxflqj lqyhvwphqw lv hqgrjhqrxv/ fruuhfwlqj wkh
-U  % uxoh zlwk d surw vkdulqj hohphqw grhv qrw dhfw wkh wlplqj ri
lqyhvwphqw1
Wklv uhvxow vlpso| uh hfwv wkh sdudooho ehwzhhq orrvhqlqj wkh sulfh0fds
dqg uhgxflqj frvwv1 Erwk hyhqwv uhsuhvhqw jrrg qhzv dqg wkh hqgrjhqhlw|
ri wkh ghflvlrq wr uhgxfh frvwv grhv qrw dhfw wkh qhxwudolw| uhvxow ghyhorshg
lq wkh suhylrxv vhfwlrq1
7 Frqfoxvlrqv
Uhodwlyh wr wkh h{lvwlqj olwhudwxuh/ zklfk lpsolflwo| dvvxphg uhyhuvleoh lq0
yhvwphqw e| uhjxodwhg upv/ rxu uhvxowv dsshdu vljqlfdqwo| glhuhqw1 Zkloh
fxuuhqw olwhudwxuh lqglfdwhv wkdw surw0vkdulqj kdv d qhjdwlyh hhfw rq lq0
yhvwphqw ghflvlrqv/ rxu sdshu vkrzv wkdw wklv lv qrw wuxh1 Zkdw pdnhv d
glhuhqfh lv wkh lqwurgxfwlrq ri wzr idluo| uhdolvwlf dvvxpswlrqv= lqyhvwphqw
luuhyhuvlelolw| dqg wkh up*v delolw| wr ghflgh zkhq xqghuwdnlqj lw1 Wklv lp0
solhv wkdw wkh up lv hqgrzhg zlwk d fdoo rswlrq wr ghod|/ zklfk h{sluhv zkhq
lqyhvwphqw lv xqghuwdnhq1 Zh kdyh wkxv vkrzq wkdw d surw0vkdulqj ghylfh
uhgxfhv erwk wkh ydoxh ri wkh surmhfw dqg wkh ydoxh ri wkh rswlrq wr zdlw
e| wkh vdph dprxqw1 Dffruglqj wr wkh Edg Qhzv Sulqflsoh/ wkhuhiruh/ qr
dgglwlrqdo glvwruwlrq lv lqwurgxfhg/ zlwk uhvshfw wr sulfh fds1
Pruhryhu/ lw lv zruwk qrwlqj wkdw rqh ri wkh uhjxodwruv* pdlq wdujhwv lv wkh
uhqw h{wudfwlrq shu vh1 Diwhu doo/ wkh yhu| qrwlrq ri surw0vkdulqj frphv iurp
wkh lghd wkdw d vfkhph zklfk |lhogv dq h{fhvvlyho| lpedodqfhg glvwulexwlrq ri
uhqwv lv xqghvludeoh/ dqg wkh udwh ri uhwxuq uhjxodwlrq vfkhph vwloo suhydlolqj
53Hdv| frpsxwdwlrqv vkrz wkdw








49lq d odujh sduw ri wkh XV lv edvhg rq wkh lghd wkdw uhvwudlqlqj prqrsro| uhqwv
lv d jrdo e| lwvhoi1 Zkdw zh vkrz khuh/ wkhuhiruh/ kdv dq lpsruwdqw srolf|
lpsolfdwlrq1 Vlqfh surw vkdulqj kdv d juhdwhu delolw| wr udlvh uhqwv wkdq sulfh
fds/ exw grhv qrw fdxvh dq| dgglwlrqdo glvwruwlrq/ lw lv srvvleoh wr h{wudfw
wkh vdph dprxqw ri uhqwv zlwk d orzhu ydoxh ri % Jlyhq wkh dprxqw ri uhqwv
h{wudfwhg iurp wkh prqrsrolvw/ xqghu surw vkdulqj wkh wuljjhu srlqw deryh
zklfk lqyhvwphqw lv surwdeoh lv wkxv orzhu wkdq xqghu d sxuh sulfh fds> lq
rwkhu zrugv/ lqyhvwphqw lv xqghuwdnhq hduolhu wkdq xqghu wkh sxuh sulfh fds
uhjlph1
D txhvwlrq wkdw vwloo uhpdlqv rshq/ lv wkh uroh wkdw srolwlfdo xqfhuwdlqw|
s o d | v 1 R q hr iw k hu h d v r q vz k |s u r  wv k d u l q jk d ve h h qs u r s r v h gl vw k d w
uhjxodwru| dxwkrulwlhv duh xqdeoh wr frpplw qrw wr lqwhuyhqh li wkh uhjxodwhg
up*v surwv wxuq rxw wr eh yhu| kljk1 E| dxwrpdwlfdoo| fxuelqj surwv/ d
volglqj vfdoh ghylfh pljkw ghfuhdvh wkh uhjxodwru*v lqfhqwlyh wr lqwhuyhqh/
wkhuhe| lqfuhdvlqj wkh up*v lqfhqwlyh wr lqyhvw1 Wklv hohphqw ri srolwlfdo
ulvn frxog eh lqfoxghg lq wkh prgho zh kdyh ghyhorshg/ e| lqwhusuhwlqj
wkh vwrfkdvwlf glvwxuedqfh rq surw dv d uhjxodwlrq lqgxfhg glvwxuedqfh/ exw
d pruh vdwlvidfwru| fkdudfwhulvdwlrq ri srolwlfdo lqwhuyhqwlrq 0 frqvlghulqj
wkh % idfwru dv d vwrfkdvwlf hohphqw 0 lv dq lvvxh wkdw zh ohdyh iru ixwxuh
lqyhvwljdwlrq1
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